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J P L  Pro jec t  Document PD 32-S/MA 

This  document, P D  32-S/MA, is in effect an extensioh of the 

Surveyor  P ro jec t  Mission and Flight Objectives document (PD-31) since 

i t  expands upon the obligation imposed by the flight objectives. Because 

the flight objectives stated in PD-31 a r e  of necessi ty  given in  broad 

t e r m s ,  it is the intent to delineate them in P D  32-S/MA in t e r m s  of 

flight t e s t  objectives- -detailed miss ion  obligations which if me t  individ- 

ually wi l l  bring about the accomplishment of the flight objectives. 

The s e r i e s  of Surveyor  P ro jec t  Mission and Flight Objectives 

Each i s s u e  documents will  be issued under  the PO-32 basic number. 

will  be identified with a postscript ,  e .  g. , P D  32-S/MA indicates the 

i ssue  fo r  Mission A, P D  32-S/MB for  Mission B, etc. 

This document supersedes  PD-3'2, Surveyor Mission A, Flight 

Tes t  Objectives, January  6, 1965. 
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I. SCOPE 

The scope' of this ctocunicnt is liinited to  thc NASA Surveyor  P ro jec t ,  

Mis s ion  A. 

Thi s doc 1 1  1-11 L% nt  t 1 c i i r i e  s , 111 ti C k t  a i l ,  the  s i n i  f ic ant 1) u r f u r ma nc c r e q u  i r ement  s 

\vhich must be propc’i-ly dernonstratr,d d u r i n g  flight tcs t  operatiorts to prove the ade -  

q u a c y  of t h r k  Siirve)-c,r A miss ion  des ign .  Fu r the r ,  it shall s e r v e  as  a guide in  the 

design o f  a l l  e lc i -nf~i~ts  < ) i  the  S u r v e )  o r  Pr t J jec t  arid i r l  tlic conduct of al l  opera t ions  

through mis,;ic,Ii c,ctniplt,tion. 

This tlocurncnt shal l  S C ~ L ’ I  1% a s  t h e  c:ontrollii1z document  in determining mis s ion  

si*< c e s s  ant1 L’L ali1nti11.g f > r c i i t * c  t ;rccomi)lis11111~~ilt a~ nil)- Iw’int in the Mission A flight 

p rog rail]. 

_. 
The Fl ight  Ob jec t i \  t’s art’ yautec l  I crbatirn 1rm-n the .Sur\ c y o r  P ro jec t  Objectives and 

Flight O b j c c t i v c s  ic>r Zvlissions A throilgh D, P D - 3 1 ,  March 15 ,  1965. 
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Implicit  in  the philosophy of flight testing is the requirement  of obtaining 

des ign  information for the co r rec t ion  of des ign  difficiencies disclosed by the' flight 

and fo r  u se  in designing fu ture  pro jec ts .  

object ives ,  they do include the obtaining and evaluation of design ihformation data. 

The individual act ivi t ies  and events which must  occur  during the mis s ion  to accom-  

plish the th ree  (p r imary ,  secondary ,  and t e r t i a ry )  flight objectives a r e  defined as 

flight t e s t  objectives . 

Although not s ta ted explicitly in the flight 

11. FLIGHT TEST OBJECTIVES ESTABLISHMENT AND CONTROL 

A. GENERAL 

'The philosophy of the flight tes t  objective concept h a s  been establ ished in the 

development of l a rge  aerospa.ce sys te ins  such as a i r c ra f t ,  ball ist ic m i s s i l e ,  and 

riiilitary space  sys t ems .  

rnay L e  ass igncd to each mis s ion  in a logical manner  to ensu re  reasonable ,  p r o g r e s -  

s ive achievement of thc flight objectives.  The disadvantage in not establishing such 

a program is that opt imism in such a r e a s  as  mis s ion  planning and cont ro l  may  p r e -  

cludc, not only the recovery  of essent ia l  fa i lure  -mode data ,  but also the es tab l i sh-  

mt.nt o f  suff ic ient  confidence in s y s t e m  design. 

Once the flight t e s t  objectives have been established, they 

Many functions uh ich  must  be accomplished successful ly  on Mission A a r e  not 

dr l ineated as  specific fl ight t e s t  objectives in this  document,  These a r e  functions 
ivhich h a \ e  been validated on previous launches. 

the launch vehicle s y s t e m  fall into this category.  

a r e  required on Mission A. 

F o r  example,  

It is implici t  

many functions of 

that these  functions 

B. DEVELOPMENT 

P r i o r  to the initiation of flight operat ions,  the Spacecraf t  Sys tem will  undergo 

comprehensive,  ground environmental  testing to quality the design. Extensive ground 

testing will be accomplished to es tabl ish the functional compatabili ty of the space -  

c r a f t  writh the interfacing ground complex and launch vehicle,  and to ver i fy  o p e r a -  

t ional  readiness  of the complete s y s t e m  complex including personnel  and software.  

'The objectives of the flight a r e  the re fo re  concerned with the accomplishment  of those  

functioas which c a n  be fully tes ted only during the ac tua l  flight o r  a f t e r  the lunar  

la riding . 

- 2 -  
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The goa l  of the developmental  mi s s ions  is the ver i f icat ion of the spacec ra f t ' s  

capabili ty to re l iably land and sa t i s fac tor i ly  ope ra t e  on  the lunar  sur face .  

t e s t  objectives of Mission A are  contained in  Sect ion 111. These a r e  a compilat ion of 

a 11 t e s t r e (1 u i r em e nt s who s e s u c c e s s fu 1 ac c o rnp li s h m  e nt w i 11 d em0  n s t rate s pac e c raf t  

per formance  in  a l l  a spec t s  which lead to  achievement of th i s  goal. 

and t he i r  p r io r i t i e s  r equ i r e  detai led,  continuing review by each subsys tem design 

a r e a .  s y s t e m  engineering, and project  management. 

The flig 

The objectives 

C. A P P  LICArI'1ON 

The flight t e s t  objectives delineated hercBin a r e  to be used for mis s ion  planning 

and during mis s ion  operat ions in s e v e r a l  ways. 

This  document sha l l  be used as a guide in the allocation of manpower,  

r e sources ,  funds and effor t  throughout the mission.  In nu c a s c ,  howevvr, s h a l l  

act ion be taken \\.hich \vi11 preclude the ability to achieve any flight t e s t  objectives 

unless  such act ion is approLed by the P ro jec t  Manager o r  Mission Direc tor .  

This  docunient wil l  be used in  scheduling launches and evaluating launch r e a d -  

This  use is par t icu lar ly  important  due to  the pxis t rnce  of c r i t i ca l  launch iness .  

per iods and launch tvindows. 

enced by the pr ior i ty  allocation of each flight t e s t  objective. 

The establ ishment  of launch-hold c r i t e r i a  will  be influ- 

Tht. flight tt.st objectives ivill a l so  L e  used to de t e rmine  the p rope r  c o u r s e  of 
'(7 

action f o r  both s tandard and non-standard.s i tuat ions during the ilight. 

o f  the flight will  be measu red  in  t e rn i s  of achicLvemc.nt of the flight t e s t  objectives.  

The s u c c e s s  

The succc.ssfu1 uti l ization of the flight t e s t  Gbjective concept r e q u i r e s  the 

feedback of t e s t  da t a  to the des ign  a r c a s  for  cxvaluation, ana lys i s ,  and des ign  review. 

It i s  probable that  des ign  def ic iencies  will  be d iscovered  during flight testing which 

could delay f u t u r t l  f l ights unti l  apprcjyriatcx co r rec t ions  are made,  o r  would indicate 

the desirabi l i ty  o f  significantly increasing performance p r i o r  to fu r the r  flights, 

Unless pro jec t  cont ro l  procedures  a r e  es tabl ished to accommodate  these  design changes 

in  flight hardware  on an  expedicbnt basis ,  unnecessa ry  launch delays may re su l t .  

Final ly  i t  is re-emphasized that it i s  impera t ive  to a t tempt  accomplishment of 

as inany fl ight test objectives as is feasible  in  order  to s e c u r e  as  much per formance  

da ta  as possible.  Adequate flight d a t a  a r e  c s sen t i a l  in o r d e r  to r e a c h  a valid judge- 

men t  of spacec ra f t  performance a t  the completion of Missioii A. 
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D. PRIORITY DEFINITIONS AND LAUNCH-HOLD CRITERIA 

Each flight test objective is assigned an accomplishment  pr ior i ty  number 

which is based on a g r o s s  es t imate  of the effect of each flight test objective on the 

successfu l  accomplishment  of its related flight objective. -The th ree  classes of p r  

or i ty  a r e  l is ted below. 

1. P r i o r i t y  1 Flight T e s t  Objectives 

These flight t e s t  objectives are essent ia l  requis i tes  fo r  attaining the Miss ionA 

p r i m a r y  flight objective. 

first pr ior i ty  in  r e source  allocations. 

ardized, the launch wil l  be held unless  the Mission Direc tor  specifically waives the 

requirement  fo r  these flight t e s t  objectives at the t ime of launch. 

I tems relat ive to these flight t e s t  objectives wil l  rece ive  

If any of these flight t e s t  objectives are jeop- 

2. Pr io r i ty  2 Flight T e s t  Objectives 

These flight t e s t  objectives a r e  essent ia l  requis i tes  for  attaining the Miss ionA 

secondary flight objective o r  highly des i rab le  requis i tes  for  attaining Mission A p r i -  

mary flight objective. I tems relat ive to these flight test objectives wil l  rece ive  sec- 

ond pr ior i ty  in  r e source  allocations. 

jeopardized, the launch may be held for  one o r  two months if  such a period would be 

sufficient to c o r r e c t  the problem and the problem was discovered ea r ly  enough so 

that  the delay could be implemented without other  s e r ious  adverse  effects. 

the Mission Direc tor  has  the authority to specifically waive the requirement  f o r  any 

flight t e s t  objective at the t ime of launch, 

If any of these  flight t e s t  objectives a r e  

Again, 

3 .  Pr io r i ty  3 Flight Tes t  Objectives 

These flight test objectives a r e  essent ia l  requis i tes  for  attaining the  Miss ionA . 
t e r t i a r y  flight objective, highly des i rab le  requis i tes  for attaining the Mission A s e c  - 
ondary flight objective, o r  des i rab le  requis i tes  f o r  attaining the Mission A p r i m a r y  

flight objective. 

o r i ty  in r e source  allocations. If any of these flight t e s t  objectives are jeopardized 

the launch will  not be held. 

I tems relat ive to these flight test objectives will  rece ive  third p r i -  

E. TERMIIWOLOGY 

Each definition of a flight test objective commences  with one of the four terms 

l is ted below. 

meaning of what mus t  be achieved in  a technical and operat ional  s ense  to  sa t i s fy  each 

flight test objective. 

These t e r m s  have been defined to  provide a consis tent  interpret ive 

- 4 -  
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Each flight t e s t  objective will  fit within 011e of the four ca tegor ies  as defined 

by these t e rms .  

flight t e s t  objectives.  

among these fou r  categories ,  demonstrate ,  validate, de te rmine  and evaluate. 

In sonic' instancras, a s imilar i ty  \vi11 be evident betwecan different 

In such instances,  the key diffprcnce will  be the distinction 

1 ,  Demonstrate  

This denotes a qualitative a s ses smen t  o f  whethcr a flight o r  luna r  operating 

The appra isa l  \vi11 be made  event o r  activity has  bee11 sat isfactor i ly  accoimp1i5hed. 

with a minimuni of cligh t iristriimentatioii, and/or  the information will  be obtained 

extcrnal ly  to the spacecraf t  o r  launch vehiclth. The activit ies required to  achieve 

this category of i l ight t e s t  o!)jectivr:s vv*ill occur  a lmost  entirely during thv mission 

with SO~IIC '  effort  r e q u i r e d  for postiliyht a n a l y s i s .  

2. Validate 

*I' 11 1 s d e no t e s th  t x  -1 11 p r a i 5 a 1 o i th c- ( ) p e r clt io  na 1 p ro c c b d u  r e  s , c om pu  t a t iona 1 tech - 
niqucs, corrit>iand and  c oiitrol n:t.thorlology, t , t ~ .  , usc-d tor achieving flight o r  lunar 

functions o r  acti1ritir.s. 

opc~ratroncil suppur t  prc'ct 'sscs. 

flight t e s t  o b j e c t i s  t 'b  w i l l  ucci i? .  illniost c .nt i rc>ly d u r i n g  the. inission lvith s u i n e  e f fo r t  

rt.yuirc.d for  pustilight , ina lys i s .  

'I'hc, c.inphdsis is to  be on  thta otficiency and effectivity of the 

'11112 ; i i , t i-  i t i t-s  rcquirchd t u  ach ieve  this category of 

3 .  Detcrminta 

This c1t.nvtt.s t h t b  ixCasureelriont oi  t l i r ,  s~-stt ' i i t ,  sul>system, o r  equipment p e r -  

formance \ v h i c h  ai1c.c t s  the sat isfactory accurnplis?irncnt of a flight o r  luiiar opera-  

tional evcnt o r  ac t iv i t ) - .  'l'his c-<itt>Kury- i i t ip l ics  thc provis ion  o f  an instrumentation 

capability. 

what cxt'ent ;in ncti\Fity C J ~  event was aclriec ed \A i th in  operating ind/or  design limits, 

arid to alloxv periormancc dc1iciencit .s  t o  be isolated to the subsystem level. 

activit ics requirtxd ti, acflicvc this  c ; t tcgory  o f  flight tes t  objectives will occur ,  fo r  

the inost p a r t ,  dtlring t h e  I T ~ I S S  i c r n .  I l o v ~ c ~ \  f a r ,  sribstsntial e t f u r t  \vi11 be rcxqiiired for  

postflight aimlysis. 

This data gntticring cdpability s l iou ld  hc: adequatr for in\r<sstigating to 

The 

4. Evaluate 

This denotes the mcnsureiirent o f  the i)erforinance o f  a subsys tem and its 

components (ctnd/or its f u x t i o n a l  intvraLtion w-it h o ther  subsystems) which affects the 

sa t i s f ac to ry  ac con-il"islinient of a flight o r  hiliar opcrationnl cveiit o r  activity. 

performance o f  s i ibsystem components will bu  a~ialyzccl i o r  thvir  contribution toward 

s at i s f ac to r y 

I 

The 

c mplishment  o i  tlLc-: objectivc. Evaluation will requi re  the gathering 
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of engineering data  for  use  in  augmenting supplemental, analytical  investigations such 

a s  environmental  s tudies ,  component per formance  studies,  time -his tory plots, etc. 

This category will requi re  the m o s t  detailed u s e  of flight and ground information 

sources .  

wil l  occur,  fo r  the m o s t  par t ,  during the post-flight period. 

effort  will be required during the flight. 

The activit ies required to achieve this category of flight t e s t  objectiv 

However, substantia 

111. SURVEYOR MISSION A FLIGHT TEST OBJECTIVES . 

The m i s s i o n  sequence is divided into nine phases ,  as i l lustrated in Fig. 1. 

Where necessary ,  p r ior i ty  ra t ings of the flight t e s t  objectives are divided into two 

intervals ,  p re -midcour se  and post-midcourse.  As a resul t ,  P h a s e s  3, 4, and 5 a r e  

compr ised  of the two intervals ,  Iratt (pre-midcourse)  and "b" (post-midcourse) .  The 

T r a n s i t  phase (Phase  3 )  lists those objectives which a r e  to be accomplished f r o m  

DSIF acquisition to lunar  touchdown. 

P h a s e  4, Attitude Reference Acquisition; P h a s e  5, Coast; P h a s e  6, Midcourse;  and 

P h a s e  7 ,  T e r m i n a l  Maneuver,  Retro,  and Vernier  Descent. These  four  phases  a r e  

l isted separately f r o m  the t r ans i t  phase in  o r d e r  to specify those additional flight t e s t  

objectives applicable &dur ing  these portions of the mis s ion  sequence. 

achieve a l l  of the flight t e s t  objectives applicable to P h a s e s  4, 5, 6, o r  7, the flight 

t e s t  objectives l isted in P h a s e  3 m u s t  be achieved in addition to those flight t e s t  

objectives l isted separa te ly  within P h a s e s  4, 5, 6 o r  7. 

During P h a s e  3, the following phases  also occur: 

Thus, to 

- 6 -  
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P h a s e  1. Launch Through Init ial  DSIF Acqnisition* 

1. 1 Demonstrate  the capability of the composite space  

vehicle and supporting sys t ems  to launch within any 

established launch window in a launch period. 

Demonstrate  the capability of the spacecraf t  to main-  

tain functional operational and s t r u c t u r a l  integrity 

during launch and Atlas/Centaur powered flight. 

Demonstrate  proper  operation of the spacecraf t /  

launch vehicle mechanical,  e lec t r ica l ,  and R F  
interfaces  throughout the launch t o  separa t ion  

1. 2 

1.  3 

'interval of flight. 

1 ,  4 Demonstrate  the occurrence  of Centaur spacecraf t  

nose fairing je t t i son  as programmed.  

Validate the capability of the AFETR to rece ive  and 

record  spacecraf t  t e lemet ry  via  the Centaur o r  space-  

c r a f t  links during the intervals  specified in PRD 3400. 

Validate the capability of the AFETR down-range 

stations to r e t r ansmi t  spacecraf t  t e lemet ry  data  in 

real  t ime. 

Validate the capability of the AFETR to obtain and 

p rocess  tracking data  f o r  flight path determinat ion 

d u r i n g  Atlas/Centaur powered flight for  range safety 

purposes  and post-flight launch vehicle evaluation. 

Validate the capability of the AFETR to obtain and 

p rocess  tracking data, as specified in  PRJ3 3400, 

for flight path determinat ion i n  o r d e r  to  obtain 

o rb i t a l  e lements ,  injection conditions, and DSIF 

look angles, and to t r ansmi t  these calculated data  

and raw tracking data  to the S F O F  i n  Pasadena  in  

nea r  - r e a l  t ime. 

Evaluate spacecraf t  response  to  the launch-to- 

injection environment imposed on the spacecraf t .  

1 .  5 

1.'6 

1 .  7 

1. 8 

1. 9 

J, 

"DSIF acquisition is defined in  de t a i l  fo r  Missions A and B in  EPD-238, "DSN 
Commitment  Document f o r  the Surveyor  Project ,"  Dec. 18, 1964 

P r i o r i t y  

2 

1 

1 

1 

1 

- a -  
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Phase  1. (Cont' d)  

1. 10 Demonstrate  the capability of the launch vehicle to 

pe r fo rm as programmed while car ry ing  a total  

Surveyor  spacecraf t .  

1. 11 Evaluate Centaur  guidance sys t em te lemet ry  data  

to  es tabl ish inertial position and velocity of the 

Centaur during the interval  between injection and 

completion of the Centaur re t ro .  

1. 12 Demonstrate  spacecraf t  injection within the mid-  

c ou r s e c o r  r e  c tion capability . 
Phase  2.  Separat ion P r i o r  ity 

2. 1 Demonstrate  proper  response  of the spacecraf t  to  1 

p r e  - s eparat ion commands. 

2. 2 Demonstrate  the capability of the Centaur s e p a r a -  1 
t 

tion sys t em to  s epa ra t e  the spacecraf t  within the 

required velocity and rotation r a t e  intervals .  

Evaluate the spacecraf t  velocity increment  and 2. 3 2 

angular r a t e s  imparted a t  Centaur spacecraf t  

s e pa r a t  ion. 

Demonstrate  the capability of the spacecraf t  flight 

vcontrol sys tem to n u l l  rotation r a t e s  imparted a t  

2.4  

separa t ion  and to maintain a stabil ized attitude. 

Demonstrate  achievement of the required sepai-a-  

tion dis tance between the spacecraf t  and Centaur 

within the specified t ime. 

Demonstrate  spacecraf t  capability to execute the 

automatic Sun-acquis ition s eyuence including s o l a r  

panel capability to position and lock in  t r ans i t  posi-  

tion, and spacecraf t  lock-on, and precis ion tracking 

of the Sun. 

2.  5 

2. 6 
' 

1 

2 

- 9 -  



P h a s e  

phase 

3. 

of 

Trans i t  

The follow 

the mis s ion  

J P L  P r o j e c t  Document 32-S/MA 

ing objectiv 

f r o m  DSIF 

.es 

ac 

a r e  

quis 

ing objectives a r e  to be accomplished throughout the tra 

f r o m  DSIF acquisition to  lunar  touchdown: 

P r i o r i t i e s  

P r  e -Midc ours e 

1 

P o s t  -Midc 

to be accomplished throughout the tra 

ition to  lunar  touchdown: 

P r i o r i t i e s  

P r  e -Midc ours e 

1 

P o s t  -Midc 

3 .  1 Demonst ra te  DSIF achievement  

and maintenance of two -way 

communications via  the com-  

mand and phase-locked te lem-  

e t ry  links during periods of 

DSIF visibility, as well as p e r -  

formance  of precis ion tracking 

functions. 

3. 2 Demonstrate  DSIF capability to 

receive,  record ,  and process  

te lemet ry  data  fo r  input to the 

CDC and for  post-flight 

analysis.  

Demonst ra te  CDC telemetry sub-  

s y s t e m  capability to process  

data  for  input to OSDP. 

Demonst ra te  OSDP capability to 

edit and fo rma t  data for t r a n s -  

mis s ion  to SFOF. 

Demonst ra te  capability of DSN 

ground communication s y s  t em 

to provide data  t ransmiss ion  

between DSIF and SFOF. 
Demonst ra te  capability of SFOF 

to sat isfy the defined data p ro -  

cessing requi rements  for r e a l  

t ime data  analysis and control  

of the spacecraf t .  

3 .  3 

3 .  4 

3. 5 

3.  6 

1 

1 

1 

1 

1 

2 

2 
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3. 7 

3. 8 

3.9 

3 . 1 0  

3 .11  

3 .12  

3. 13 

3. 14 

3. 15 

3. 16 

P h a s e  3. (Cont 'd)  

P r e - Midc our s  e Post -Midc o 
Demonst ra te  capability of CDC/ 1 2 
DSIF to genera te  and transmit 

commands to the spacecraf t .  

Validate procedures  f o r  da ta  2 2 
reception, processing,  t r a n s  - 
miss ion ,  and display f o r  real 

time analysis  fo r  control  of the 

spacecraf t .  

Validate effectiveness of space -  

c r a f t  per formance  analysis  c o m -  

puter  p rograms  as aids  to space  

operations.  

Evaluate the effective te lecom-  

muni  c a t  i o n s d e c i b e 1 in a r g in  s 

with respec t  to predicted values.  

Demonstrate  operat ion of the 

spacecraf t  t r ansmi t t e r  in  both 

high and low power modes.  

Demonstrate  that  operation of 

the telecommunication subsys - 
t e m  to accomplish s ignal  pro-  

cess ing ,  da ta  t ransmiss ion ,  and 

command reception is  within 

permiss ib le  e r r o r  ra tes .  

Evaluate the t e le  c ommunic a t  ion 

subsys tem per formance  to com-  

pa re  with design predictions.  

Demonst ra te  capability of 

switching te lemet ry  modes and 

bit r a t e s  by radio command. 

Evaluate per formance  of the 

e l ec t r i ca l  power sys tem.  

Evaluate per formance  of the 

t h e r m a l  cont ro l  system. 

- 11 - 

2 

2 
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2 
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I 

P h a s e  4. Attitude Reference Acquisition 

Init ial  Pos t  -Midc ou r s  e 

4.1 Demonst ra te  the flight control  s y s t e m  1 1 

capability to p e r f o r m  acquisit ion and 

lock on the star Canopus. * 

4. 2 Demonst ra te  the capability of the Slight 1 2 
control  system to maintain prec is ion  

alignment to Canopus. 

Demonst ra te  star -mapping capability of 

the spacecraft .  

Determine  attitude control  gas  and e lec-  

t r i c a l  power usage. 

4 . 3  

4.4 
w 

2 3 

2 3 

P h a s e  5. Coast  

P r e -Midc our  s e P o s t  -Midc our  s e 

5. 1 Demonst ra te  proper  operation 1 2 
of the spacecraf t  e lec t r ica l  

power, telecommunications, and 

flight cont ro l  s y s t e m s  in  their  

n o r m a l  coas t  modes.  

Evaluate the per formance  of the 

flight control  s y s t e m  in maintain- 

ing the required attitude. ’ 

Evaluate precis ion tracking da ta  

for determining the orb i t  to the 

accu racy  required for computa-  

tion of subsequent maneuver  

commands.  

5.2 

5. 3 

5.4 Demonst ra te  automatic switching . 1 

to iner t ia l  hold mode if star 
lock-on s ignal  is lost. . 

- 

2 

1 

2 

2 

2 

- 12  - 



. JPL Pro jec t  Document 32-S/MA 

P h a s e  6. Midcourse Maneuver 

6. 1 

6.2 

6.3 

6.4 

6.5 

6.6 

6. 7 

6.8 

6.9  

Demonst ra te  capability and validate procedures  for  

p r  e -midcour  s e maneuver  orb i t  de termination, landing 

site select ion and subsequent determinat ion of requi red  

midcour se  maneuver  commands.  

Validate capabili ty €or generation and t r ansmiss ion  of - 
required commands to DSIF. 

Demonst ra te  Flight Control Sys t em Pe r fo rmance  in 

aligning the thrus t  axis of the spacecraf t  i n  the required 

direct ion for  the midcourse  maneuver .  

Demonst ra te  Flight Control Sys t em p r o g r a m m e r  capa-  

bility to control  midcour se  velocity increment.  

Demonst ra te  the capability of the spacecraf t  e l ec t r i ca l  

power s y s t e m  to support  peak loads. 

Evaluate spacecraf t  velocity and accelerat ion during 

midcourse  thrus t  phase f r o m  te lemet ry  and tracking 

data. 

Evaluate te lemet ry  data  on power consumption and the 

quantity of propellants and attitude control  gas  expended 

during midcour se  maneuver .  

Evaluate te lemet ry  da t a  on vern ier  engine thrus t  levels  

and base heating. 

Evaluate adequacy of midcour se  velocity correct ion,  if  

required,  to achieve des i red  orbit. 

* 

P h a s e  7. T e r m i n a l  Maneuver,  Retro and Vernier  Descent  

7.1 Demonst ra te  s y s t e m  capability and validate procedures  

7 . 2  

7.3 

7.4 

f o r  determinat ion of the required command sequences 

fo r  the t e rmina l  maneuver  and descent  phase. 

Validate procedures  for  generation and t ransmiss ion  of 

the required commands  to the DSIF. 

Demonst ra te  capability of DSIF/CDC to t r ansmi t  c o r r e c t  

command sequences to the spacecraf t  a t  the required 

t imes.  

Demonst ra te  capability of A/SPP to deploy planar a r r a y  

to  its landing position. 

1 

1 

1 

2 .  

3 

3 

1 

2 

2 

2 

3 
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P h a s e  7. (Cont 'd) 

7.5 

7.6 

7.7 

7 . 8  

7.9 

7.10 

7.11 

7.12 

7. 1 3  

7. 14 

7. 15  

7. 16 

7. 17 

7. 18 

Demonst ra te  Fl ight  Control Sys tem capability to p e r f o r m  

commanded maneuvers  to align and maintain the space-  

c r a f t  t h rus t  axis with the spacecraf t  velocity vector .  

Demonst ra te  initiation of r e t r o  staging sequence at zequired 

s lan t  range by Altitude Marking Radar.  

Demonst ra te  Flight Control sequencing of RADVS turn-on, 

vern ier  ignition, ma in  r e t r o  ignition, r e t r o  separation, and 

attitude control  modes.  

Demonst ra te  capability of Flight Control Sys tem to uti l ize 

ve rn ie r  th rus t  to maintain inertially s table  attitude during 

maih r e t r o  phase. 

Demonst ra te  s t ruc tu ra l  integrity of spacecraf t  during the 

thrusting portion of the descent  phase. 

Demonst ra te  DSIF capability to maintain rece iver  lock with 

spacecraf t  c a r r i e r  s ignal  during en t i re  descent  phase. 

Demonst ra te  capability of the r e t r o  rocket  to provide the  

required spacecraf t  deceleration. 

Demonst ra te  RADVS generat ion of the "Reliable Operate" 

and range-marking  signals,  as well as conversion of 

doppler -shift s ignals  to range and velocity components. 

Demonst ra te  Flight Control Sys t em execution of the p ro -  

g rammed  thrus t  sequence in response to M D V S  control  

signals during vern ier  descent.  

Demonst ra te  Flight Control Sys t em capability to te rmina te  

ve rn ie r  t h rus t  within the required tolerances for  t r a n s v e r s e  

and angular  velocity and position. 

Evaluate te lemet ry  data  on r ada r  reflectivity of lunar s u r -  

face. 

Evaluate in-flight tracking da ta  to de t e rmine  spacecraf t  

landing location. 

Evaluate spacecraf t  orientation at v e r n i e r  cutoff f r o m  

te lemet ry  and tracking data. 

Evaluate per formance  of the Flight Control  radar ,  pro- 

pulsion, and attitude control  subsystems.  

. 

* 
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P h a s e  7. (Cont‘d) 

7. 19 Evaluate per formance  of the telecommunications,  power, 

and t h e r m a l  control  sys tems.  

P h a s e  8. Lunar  Touchdown 

P h a s e  9. Lunar  Operations 

8. 1 

8. 2 

8. 3 
8.4 

8. 5 

8.  6 

8. 7 

8. 8 

Demonst ra te  “sof t”  landing on  the Moon with spacecraf t  

in upright position, 

Demonstrate  capability of spacecraf t  to  larid within a 

p r e s  elected region. 

Evaluate t e l eme t ry  da ta  on impact  shock levels.  

Determine spacecraf t  t r a n s v e r s e  and angular r a t e s  at 

touchdown, 

Evaluate te lemet ry  data  on extension of spacecraf t  legs  

a f te r  touchdown to verify s t ruc tu ra l  integrity and to  d e t e r -  

mine  ver t ica l  tilt .  

Demonstrate  commanded spacecraf t  power shutdown af te r  

touchdown. 

Evaluate te lemet ry  data  f o r  post-landing engineering 

a s s e s s m e n t  of all subsys tems.  

Demonstrate  capability to or ien t  so l a r  panel and planar  

array for  lunar  operations.  

9. 1 

9 .2  
9 .3 
9 . 4  
9 . 5  
9. 6 
9. 7 

9. 8 

9 . 9  

Demonstrate  T V  performance of obtaining survey  p ic tures  

of lunar  sur face  and views of spacecraf t  s t ruc tu res ,  

Evaluate telecommunicatioris per formance  after landing. 

Evaluate e lec t r ica l  power s y s t e m  per formance  a f t e r  landing. 

Evaluate t h e r m a l  control  sys tem’per formance .  

Demonstrate  proper  mechanism actuation. 

Evaluate T V  sys t em performance.  

Evaluate environmental  t e lemet ry  da ta  obtained during the 

lunar day. 

Evaluate environmental  t e lemet ry  da ta  obtained during the 

lunar night. 

Determine optimum e lec t r ica l  power and t h e r m a l  manage-  

m en t s c h edu le.  

2 

2 

2 

2 

3 

2 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 
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9.10 

9.11 

9.12 

9. 13 

JPL Pro jec t  Document 32-S/MA 

Validate operat ional  techniques and procedures  for  

spacecraf t  acquisit ion of Sun and Earth.  

Validate procedures  f o r  determining TV eurveys,  gen- 

e ra t ion  of required commands, and subsequent t r ans  - 
miss ion  to the landing s i te .  

Determine ground system capability to  rece ive  and p ro -  

c e s s  video inputs in r e a l  t ime, and to provide visual  

displays and photographic records  for use  in conducting 

the TV experiment.  

Evaluate post landing tracking data  to  de te rmine  space -  

c ra f t  lunar  location. 

Phase 9. (Cont' d) 

3 
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